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(7) ABSTRACT

A vehicle route between an instantaneous location and a
destination is calculated, such that data about the instanta-
neous location and the destination are determined in the
vehicle as data (A) about the current route, traffic informa-
tion data are delivered from a central traffic information data
memory to a traffic network, the delivered traffic information
data are used to calculate the route in the traffic network
between the instantaneous location and the destination loca-
tion, the data of the calculated route and the data about the
current route are made available to the driver, characterized
in that the data about the current route are transmitted from
the vehicle to the central traffic information data memory,
and, as the response to the transmission of data (A), traffic
information data are delivered about the current route.
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MOTOR VEHICLE NAVIGATION SYSTEM THAT
RECEIVES ROUTE INFORMATION FROM A
CENTRAL UNIT

BACKGROUND OF THE INVENTION

[0001] The present invention relates to the field of motor
vehicle navigation systems, and in particular to a technique
for determining a route between the instantaneous location
of the motor vehicle and the destination of the motor vehicle.

[0002] Known motor vehicle navigation systems often
include centrally stored traffic information indicative of a
traffic network. This information is retrieved by a vehicle,
according to certain criteria, in order to determine the
vehicle’s optimum route to its destination. A problem with
this technique is that the centrally stored traffic information
is often insufficient in quantity and quality to properly
determine the vehicle’s optimum route.

[0003] One proposed technique for reducing this problem
is often referred to receive traffic information (i.e., floating
car data) from moving vehicles to supplement the centrally
stored traffic information. This technique is premised on the
idea that the vehicles themselves recognize traffic conditions
and report these conditions to a central location. The central
location processes and combines these condition messages
and makes the result indicative of the traffic situation avail-
able to motor vehicle receivers. However, experience of
recent years has shown that this technique has not been
successful for at least several reasons.

[0004] One problem is that previous formulations of the
floating car data were based on the telematic protocol GATS.
However, up to now, too few terminal devices were avail-
able for this. Another problem was that the floating car data
(FCD) range of the GATS protocol was not generally
accessible. In addition, the previously used FCD techniques
led to extremely high communication costs, since feedback
of the traffic situation to the FCD vehicles was hardly
possible. The FCD method becomes effective only with high
penetration of the vehicle population which carries the
appropriate electronic equipment. The build-up to full cov-
erage is as yet not in prospect.

[0005] Extrapolation of the communication costs to gen-
erate FCD data yielded such large amounts that reciprocal
financing by telematic services was questionable. This is
true all the more so since telematic services are not being
used to the extent that was expected. Consequently, they
cannot make the relevant profits that would have permitted
reciprocal financing.

[0006] Furthermore, the FCD method is subject to data
protection. If it were introduced as standard equipment,
privacy advocates my decry such a system has an intrusion
on personal privacy.

[0007] Therefore, there is a need for a system that enables
acquisition of current traffic conditions while economically
improving navigation and destination guidance using up-to-
date traffic/situational data.

SUMMARY OF THE INVENTION

[0008] Briefly, according to an aspect of the present inven-
tion, data indicative of an instantaneous location, a destina-
tion and a route from the instantancous location to the
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destination are transmitted from a motor vehicle navigation
unit to a central unit. Traffic information about the condi-
tions about route between the instantaneous location and the
destination are transmitted from the control unit to the
vehicle unit. The received traffic information data are used
by the vehicle unit to determine a desirable route between
the instantaneous location and the destination given the
traffic information. The data of the route thus determined are
made available to the vehicle driver, so that he is able to steer
toward his desired destination along this specified route. It
is likewise necessary that he be kept informed about his
current position.

[0009] Data about the current route (e.g., the start-desti-
nation relation) are transmitted to the control unit and stored
in a central traffic information data memory, and thus traffic
information/segment times/possibly historical data are que-
ried about this route. As a response to the transmitted data,
traffic information data about the current route are delivered
to the vehicle unit. These delivered traffic information data
are then used again, to determine the route within the traffic
network between the instantaneous location and the desti-
nation. The request of traffic information data from the
central traffic information data memory of the control unit is
thus linked to the traffic information data being made
available from the route currently traversed by the vehicle to
the central traffic information data memory, which accepts it
into its data inventory, possibly with preselection. This
ensures that the central unit is supplied with the most current
information, and that the vehicle driver receives the most
current information about the route segment before him.
One use of this information is to calculate a new estimated
time of arrival (ETA) or to determine an alternative to the
planned route if there are significant traffic obstacles.

[0010] Data about the current route, data about previous
drives are also transmitted to the central traffic information
data memory. Through these data, the information database
can be successively built up with data about the traffic
history. The history data can include, for example, start and
destination locations, driving times along previously driven
routes, information about road conditions, etc. In the sim-
plest case, the previous drives include the previous progress
of the current trip, but information about previous trips can
also be made available. Such information makes it possible
for the central unit to make statistical analyses, such as for
example the traffic density at particular times of the day or
at particular weekdays, or traffic relations between particular
locations. This information naturally is then available for
future inquiries by vehicle units.

[0011] In addition to data about the current route and in
addition or alternatively to the data about the progress of
previous trips, data about supplementary information are
also transmitted to the central unit. Such data about supple-
mentary information can also be notices directly input by the
driver. Especially suited for this are simple conditions such
as “running into a jam,”“exiting a jam,”“jam on the other
side of the road.” Messages about radar traps or speed
controls can also be transmitted. In particular, such a pro-
cedure also is conceivable as an alternative to the usual
“traffic jam report” via voice telephone, with considerably
lower costs and simpler operation.

[0012] The data about the current route and the data about
the calculated route can be compared and, if there is a
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difference, these data are shown to the driver. This includes
not only a difference from the route itself, but also a
difference from the expected time of arrival or the like. In
this way, the driver can take any necessary action, or, for
example, can inform the person waiting at the destination.

[0013] Transmission of the data to the control unit can be
is initiated manually. The transmitted data may include
information indicative of the current route, previous routes,
or also supplementary information. Manually initiated trans-
mission of data and the associated request of traffic infor-
mation data from the central traffic information data memory
of the central unit is especially advantageous when the
driver has been informed about a deviation from the current
route. It also makes sense when an unusual traffic condition
has been recognized in the course of the trip, such as for
example running into a traffic jam or exiting from a traffic
jam. Of course, such a request need not necessarily result in
the determination of an alternative route. It can also result
merely in the calculation of a new expected time of arrival.

[0014] The transmission of the data to the central unit may
be automatically initiated. One advantage of automatic
transmission of data to the central unit is that the driver
himself need not constantly be actively informed about
every detail of the current route or actively monitor the
current route. Advantageously, changes which develop in the
course of the trip but concern only an unusual traffic
condition far removed along the expected route are detected
early, and appropriate countermeasures can be initiated. Of
course, on the one hand this condition can be communicated
to the driver and, on the other hand, it can also automatically
trigger a new determination or calculation of the route.

[0015] Tt can also be appropriate, especially for trips into
areas of dense traffic or for longer trips, to make further
inquiries to the central traffic information data memory
automatically. Data can be automatically transmitted cycli-
cally, and thus traffic information data are delivered cycli-
cally from the central traffic information data memory.
Cyclic data transmission means data transmitted at regular
intervals, thus initiating a transmission of traffic information
data, or that such a transmission is initiated after a certain
distance has been traversed. A closed control loop (central
traffic information data memory—route calculation—calcu-
lation of data about the current route, especially position
data and acquisition of traffic conditions - traffic information
data memory), enables a control unit situated centrally or in
the vehicle itself to determine criteria according to which a
new data transfer of status information will be initiated.
These criteria can be determined, for example, also on the
basis of history data. Technically it is also possible to control
the frequency of cyclic queries by transmitting a hindrance
probability. This can achieve a service quality comparable to
active accompaniment by the central traffic information data
memory. The cyclic repetition function preferably should be
selected or at least configured in principle at the first data
transmission to the traffic information data memory.

[0016] Data can also be transmitted at fixed prescribed
locations. Such locations can be, for example, decision
points which allow the driver various alternative routes.
Furthermore, such points can also be where traffic build-ups
frequently occur or where frequently hazardous weather
occurs, such as fog, precipitation, or snow. Such points can
be specified for example, on the basis of history data. Here,
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too, it is possible to control the number of locations along a
route segment at which data are transmitted by transmitting
a hindrance probability.

[0017] The system may also be set-up an arbitrary con-
figuration, such that transmission of data takes place cycli-
cally or at fixed prescribed locations. In this connection, it is
important to ensure that as an alternative to automatic
repetition, the driver at any time can initiate manual data
transmission. This can be enabled, for example, by simply
pressing a key in the vehicle unit. This capability is espe-
cially appropriate, for example, if the driver is notified of a
newly-arrived, relevant traffic jam report (e.g., via RDS or
TMC) so that a driver will be able to verify this.

[0018] The data about the current route and the data about
the calculated route can be compared, and the transmission
of data takes place on the basis of a difference between the
current route and the calculated route. This ensures that the
driver is guided to his destination even if he deviates from
the initially planned route due to his own independent
decision or by mistake. This presupposes that the criteria for
initiating data transmission can be freely configured. Fur-
thermore, the driver can configure whether automatic data
transmission is permitted or whether he wishes to initiate
data transmission manually on the basis of his available data
about the current route and the calculated route.

[0019] The route may be calculated in the vehicle unit.
This has the advantage that a navigation system present in
the vehicle can be used. It is also possible that this naviga-
tion system first calculates a route, and that this route is
transmitted to the central unit. The route is described on a
suitable, specified level of detail. Such levels of detail can be
so-called link IDs, node coordinates, or intermediate route
points. These intermediate route points can be defined for
example by the system operator himself or can be based on
known standards such as alert-C. The central unit determines
the travel times, speed, as well as special conditions such as
traffic jams, waiting times at boundaries, etc., along the
described route. The information is processed in accordance
with the particular detailing level and is transmitted to the
vehicle. The travel times and speeds are superposed on the
chosen route, and are used to calculate the updated estimated
time of arrival.

[0020] Alternatively, the route may be calculated by the
central unit. This has the advantage that it is not absolutely
necessary for a navigation system present in the vehicle to
have local digital maps. These maps can be present in the
central traffic information memory of the central unit, which
furnishes to the vehicle unit only the maps necessary to
guide the vehicle to its destination. Alternatively, it is also
possible for the navigation system in the vehicle to transmit
an image of its own digital map to the central unit, which
uses this map material for destination guidance, and trans-
mits the calculated route back to the vehicle.

[0021] The data may be transmitted by protocols such as
for example WAP, HTTP, TCP/IP and transmission systems
such as GSM, GPRS, or UMTS. An advantage is that
communication and transaction costs can be accounted for
rather simply, since costs are incurred only when informa-
tion is actually requested, for example when data are trans-
mitted automatically or when the driver himself actively
requests an exchange of information. Since it is the vehicle
that initiates data transmission, it is also possible to find
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accounting modes based on the transmitted information,
which take into account the type of information. Thus, for
example, it is possible to grant a credit for driver-initiated,
active transmission of traffic conditions (e.g., traffic jam
report), if the driver himself does not obtain additional
information concerning his route. It is also desirable to make
it impossible for the central unit to initiate a down-link. This
ensures anonymity of the vehicle and thus of its driver.

[0022] Higher-grade telematic services can be included.
Thus, for example, if trouble is present along the chosen
route (e.g., if there is a traffic jam within a short distance, for
example in less than an hour), travel time/speed for the main
roads in the vicinity of the traffic problem can also be
transmitted to the vehicle to facilitate a meaningful alterna-
tive route calculation in one step. This is especially sug-
gested if the central unit calculates an optimum (alternative)
route, which can be provided to the vehicle unit. For this, it
must be possible to address the vehicle, and this requires the
capability of imaging the digital maps used in the central
unit and in the vehicle unit.

[0023] The exchange of information may be based for
example on standards in accordance with alert-C. The inter-
mediate route points are based e.g. on known locations or on
tables defined by oneself.

[0024] These and other objects, features and advantages of
the present invention will become more apparent in light of
the following detailed description of preferred embodiments
thereof, as illustrated in the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWING

[0025] FIG. 1 illustrates a block diagram of a route
calculation system;

[0026] FIG. 2 illustrates a data flow diagram between
components of the system illustrated in FIG. 1; and

[0027] FIG. 3 illustrates a flowchart of processing steps
performed by the route calculation system.

DETAILED DESCRIPTION OF THE
INVENTION

[0028] FIG. 1 illustrates a block diagram of an inventive
route calculation system 13. The system includes a central
unit 1, whose location preferably is fixed, and a vehicle unit
3 situated in a vehicle.

[0029] The central unit 1 includes a traffic information
data memory 11, and a control unit 10 that is responsible for
selecting the traffic information relevant to the requested
routes, the choice of reference points for new automatic
inquiries, and the interpretation and analysis of the received
information. The central unitl also includes a communica-
tion unit 9' to transmit and receive data.

[0030] The traffic information data memory 11 is con-
nected to the control unit 10 through a bidirectional con-
nection, and the control unit 10 is also connected to the
communication unit 9' through a bidirectional connection.

[0031] A vehicle unit 3 includes a communication unit 9 to
transmit and receive data, a floating car data (FCD) module
5, a navigation unit 7, and a transmission manager 15. In this
example, the communication unit 9 is connected to the
transmission manager 15 through a bidirectional connection.
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The transmission manager 15 is bidirectionally connected to
the FCD module 5 and to the navigation unit 7, which
conducts the data flow to the FCD module 5. The transmis-
sion manager 15 is responsible for bundling and distributing
the data within the vehicle unit 3, and it regulates the
communication volume between the vehicle unit 3 and the
central unit 1.

[0032] The communication unit 9 of the vehicle unit 3 and
the communication unit 9' of the central unit 1 are bidirec-
tionally in contact through a mobile radio link. Of course,
the communication unit 9' and the traffic information data
memory 11 of the central unit 1, and the control unit 10 of
the central unit 1 can be situated far apart.

[0033] The communication unit can use protocols such as,
for example, WAP, HTTP, TCP/IP, or a comparable protocol.
Transmission methods include for example, GSM, GPRS, or
UMTS. An arbitrary recognition method is implemented in
the FCD module 5.

[0034] The navigation unit 7 includes for example, a
navigation computer, various digital circuit boards, a posi-
tion finding system, such as, for example, GPS, various
sensors, etc.

[0035] FIG. 2 illustrates various data communication
between the central unit 1 that includes the traffic informa-
tion data memory 11 (not shown), the communication unit 9,
transmission manager 15, navigation unit 7, and the FCD
module 5. The communication unit 9, transmission manager
15, navigation unit 7 and FCD module 5 are preferably
located in the vehicle unit 9. In the interest of clarity, the
transmission of inquiry data or the like has been omitted.
Furthermore, also for the sake of clarity, the communication
units 9 and 9', which perform a transmission and reception
function, have been omitted. The components are connected
by appropriate data links or data lines as illustrated.

[0036] When the RTI process starts, the transmission
manager 15 of the vehicle unit 3 transmits routine informa-
tion A, via the communication unit 9 to the central unit 1,
and it requests current theoretical travel times from the
central unit 1. Before this, the navigation unit 7 in the
vehicle transmits a list B of route-relevant information to the
transmission manager 15. The central unit 1 transmits theo-
retical travel times C and configuration files D to the
communication unit 9 of the vehicle unit B. The theoretical
travel times C and configuration files D are transmitted to the
transmission manager 15. The transmission manager 15
conducts the theoretical travel times C to the navigation unit
7, which calculates an updated route. The transmission
manager 15 conducts the configuration files D to the FCD
module 5. After the route has been updated, the navigation
unit 7 transfers both the theoretical travel times C and
current travel and location information E to the FCD module
5. The FCD module § sends the FCD information F to the
transmission manager 15, which transmits the currently
detected traffic situation and history data in a message G via
the communication unit 9 to the central unit 1.

[0037] The communication volume associated with trans-
mission of the messages G is limited by the transmission
manager 15. Here, the ratio of requests A to messages G may
not become less per request A or within a time unit. This
ratio can be determined and changed by the central unit 1 via
the configuration files D.
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[0038] FIG. 3 demonstrates, by way of example, how a
route planning process takes place in accordance with the
present invention. First, the instantaneous location and the
destination location are determined. The instantaneous loca-
tion can be determined, for example, by the GPS system
contained in the navigation unit 7. The destination location
generally is defined by the driver himself. Now, for example,
the navigation unit 7 plans a route to the destination. The
process starts in step 20, and in step 21 an inquiry is sent by
the vehicle unit 3 (FIG. 1) to the central unit 1, during which
the route calculated by the navigation unit 7 of the vehicle
unit 3 is transmitted.

[0039] The route can be transmitted, for example, in the
form of a list of intermediate route points, such that seg-
ments of the route are transmitted from the vehicle unit 3 to
the central unit 1 and defined by two intermediate route
points. The traffic information data memory 11 of the central
unit 1 contains the current and historical traffic situation data
on segments between two intermediate route points. The
data in the traffic information data memory 11 may be
provided from the user of the inventive method and/or from
other providers who furnish traffic data.

[0040] Once the planned route has been transmitted by the
vehicle unit 3 to the central unit 1, the control unit 10 can
make selections from this planned routed data stored in the
traffic information data memory 11. This reduces the data
quantity that must be transmitted to the vehicle unit 3. The
particular selection method used in this connection is irrel-
evant to the method for route calculation itself.

[0041] Based on this data material, the central unit 1
transmits a response 22 to the vehicle unit 3.

[0042] For example, the central unit 1 delivers the current
road and traffic condition for the route, especially the time
needed between each two reference points, traffic jam
reports, additional traffic jam reports on possible alternative
routes. For the latter, it is possible to use, for example,
knowledge of the map basis used in the vehicle.

[0043] In addition, the central unit 1 delivers reference
points at which the route information should be updated
and/or the actual travel times recorded up to this point
should be transmitted.

[0044] These can be, for example, known points of slow
traffic, areas made hazardous for example by fog, or route
segments that can be traversed only at a reduced speed when
there is rain or snow. Using this information from the central
unit 1, the vehicle unit 3 calculates in step 23 an optimum
route to the destination. In some circumstances, this will
deviate from the original route. Furthermore, the current
travel time can be determined.

[0045] A status monitoring process is then initiated in the
vehicle in step 24. Thus, for example, the current travel time
between two reference points is stored in the vehicle, to be
transmitted to the central unit during the next contact. In
addition, the current travel time is regularly compared with
the travel times delivered by the central unit 1. If the
difference in these times is large enough, the central unit 1
can be informed automatically about this difference. Alter-
natively, or in addition, the driver can be informed about this
deviation in the travel time. The driver also has the ability to
enable or disable the process of informing the central unit 1
of the deviation in the travel time.
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[0046] The status monitoring process performed in step 24
in the vehicle leads to decisions that require or trigger
communication between the vehicle unit 3 and the central
unit 1, as well as conditions that interrupt communication
between the vehicle unit 3 and the central unit 1. For
example, a selection of these decision conditions resulting
from this status monitoring process 24 is identified by the
reference symbols 24 to 29 and 31 and 32. Such conditions,
which lead to decisions regarding the further procedure, are
described below.

[0047] Step 25 checks to determine whether the destina-
tion has been reached or whether the process needs to be
terminated manually, for example, due to a trouble message.
If this inquiry is answered with “yes”, the process is termi-
nated at this point at step 26. If this question is answered by
“no”, step 27 is performed to send an inquiry, for example,
whether the FCD module sees a traffic jam or a serious
deviation between the actual current route and the calculated
(determined) route.

[0048] 1If this inquiry is answered with “yes”, step 30 is
performed to determine if this is the first report of the traffic
jam. If this is not the first report of the traffic jam, the wish
for updating is automatically triggered in this example in
step 34. In particular, data about the current route, possibly
also history data about past routes, are transmitted from the
vehicle unit 3 to the central unit 1. In FIG. 3, the automatic
triggering of an update is performed in step 34, followed by
step 35 to provide a response from the central unit 1.

[0049] 1If the FCD module 5 (FIG. 1) does not sce a traffic
jam or a significant difference between the current route and
the desired route in step 27, other events can be checked. For
example, step 28 is performed to check if the driver himself
is reporting a traffic jam. If he is, an additional inquiry is
performed in step 29 to determine whether the traffic jam is
in the direction of travel, or in the opposite direction. If it is
in the direction of travel, step 30 is then performed to
determine if it is the first report of this driver reported traffic
jam.

[0050] If in step 29 it is determined that the traffic jam is
in the opposite lane of travel, the automatic triggering of the
updating performed in step 34 is not required since the
instantaneous route is not affected. Therefore, step 33 is
performed so wish for updating is triggered only optionally.
If the wish for updating is triggered, step 35 is performed to
provide a response from the central unit 1.

[0051] If a traffic jam is not reported in step 28, step 31 is
performed to determine if the driver wants to update his
destination guidance. If he does, step 33 is performed
followed by the appropriate response in step 35 and the
recalculation of the route in step 23. If the driver does not
want an update in step 31, step 32 is performed to determine
if the reference point for updating has been reached. If it has,
step 33 is performed. If it has not, operation returns to step
25.

[0052] Although the present invention has been shown and
described with respect to several preferred embodiments
thereof, various changes, omissions and additions to the
form and detail thereof, may be made therein, without
departing from the spirit and scope of the invention.
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What is claimed is:

1. A method for calculating a route for a vehicle between
an instantaneous location and a destination location, such
that

data about the instantaneous location and the destination
location are determined in the vehicle as data (A) about
the current route,

traffic information data are delivered from a central traffic
information data memory (11) to a traffic network,

the delivered traffic information data are used to calculate
the route in the traffic network between the instanta-
neous location and the destination location,

the data of the calculated route and the data about the
current route are made available to the driver,

characterized in that the data about the current route are
transmitted from the vehicle (3) to the central traffic
information data memory.

2. The method of claim 1, wherein, as the response to the
transmission of data, traffic information data (A) about the
current route are delivered from the central traffic informa-
tion data memory to the vehicle.

3. The method of claim 1, wherein, data about previous
driving routes are transmitted to the central traffic informa-
tion data memory.

4. The method of claim 3, wherein supplementary infor-
mation data are transmitted to the central traffic information
data memory.

5. The method of claim 4, wherein data about the current
route and the data about the calculated route are compared
and, if these data differ, this is indicated to the driver.

6. The method of claim 5, wherein transmission of the
data to the traffic information data memory is initiated
manually.

7. The method of claim 5, wherein transmission of the
data to the traffic information data memory is initiated
automatically.

8. The method of claim 5, wherein a transmission man-
ager initiates and allows a limited number of further inquir-
ies automatically, following an inquiry to the traffic infor-
mation memory.
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9. The method of claim 7, wherein data are transmitted
cyclically to the traffic information data memory.

10. The method of claim 7, wherein data are transmitted
to the traffic information data memory at fixed prescribed
location points.

11. The method of claim 7, wherein the data (A) about the
current route and the data about the calculated route are
compared and that if the current route differs from the
calculated route, the data (A) are transmitted to the traffic
information data memory.

12. The method of claim 11, wherein the route is calcu-
lated in the vehicle.

13. The method of claim 11, wherein the route is calcu-
lated at the site of the central traffic information data
memory.

14. The method claim 12, wherein the data are transmitted
by the WAP, HTTP, TCP/IP protocol or a similar protocol.

15. The method of claim 12, wherein the GSM, GPRS,
UMTS, or a similar transmission method is used.

16. The method of claim 12, wherein that higher-grade
telematic services are included.

17. A system for implementing the method of claim 1,
with a central unit, comprising a central traffic information
data memory, a control unit, and a communication device to
receive and transmit data from and to a vehicle unit, com-
prising a communication device for receiving and transmit-
ting data from and to the central unit, a unit to detect traffic
conditions, a navigation unit, and a transmission manager to
control the reception and transmission of the data (A, B, C,
D, E, E G).

18. Anavigation unit in a vehicle with control elements to
enter navigation data into a navigation computer, character-
ized in that, when at least one of the control elements is
activated, it initiates the transmission of data about the
current route of the vehicle to the central traffic information
data memory, as mentioned in one of the above claims.



